Left ventricular response to isometric exercise and its value in predicting the change in ventricular function after mitral valve replacement for mitral regurgitation.
Reduced left ventricular (LV) afterload and its effect on the resting ejection fraction may lead to overestimation of LV function in mitral regurgitation (MR). To evaluate LV function during increased afterload of the heart, an isometric handgrip test was performed during cardiac catheterization in 15 patients with mitral regurgitation (MR group) and in 9 normal subjects (normal group). Twelve months after successful mitral valve replacement (MVR) the patients were recatheterized, and the value of preoperative stress testing in predicting the change in resting ventricular function after surgery was estimated. Isometric exercise caused an increase in endsystolic wall stress, a measure of ventricular afterload, in both the MR group and the control group (p less than 0.001). The ejection fraction remained unchanged in the control group, but decreased from 0.58 +/- 0.08 to 0.53 +/- 0.08 in the MR group (p less than 0.001). After MVR, end-systolic wall stress increased significant (p less than 0.001) and the ejection fraction decreased from 0.58 +/- 0.05 to 0.51 +/- 0.1 (p less than 0.05). A positive correlation existed between the change in the ejection fraction during preoperative stress testing and the change in the resting ejection fraction after MVR (r = 0.65, p less than 0.01). In 8 patients whose resting ejection fraction was within normal limits (greater than 0.55) preoperatively, the ejection fraction was depressed (less than 0.55) 1 year after surgery. In all but 1 of these patients the isometric exercise revealed the reduced ventricular response to afterload stress preoperatively (decrease of the ejection fraction greater than 0.03 during exercise). Therefore, the isometric exercise-induced change in LV function appears to predict the influence of MVR on LV function.